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Traffic accidents involving agricultural machinery have been decreasing, but mortality is still high due to a lack of safety
devices such as seat belts. Furthermore, secondary damage, such as abdominal impalement injury caused by loaded
materials, is more likely to occur, and this type of injury leads to a poor prognosis. Impalement with pipes is often more
fatal than other penetrating injuries because the diameter of the pipe is usually larger in size than other loaded materials.

We report a case of a 72-year-old man with secondary abdominal impalement injury caused by a scaffolding pipe fol-
lowing a traffic accident. [ J Trauma Inj 2016; 29: 33-36 ]
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I. Introduction

In modern society, the development of industry

and transportation has led to the increase of trauma

patients, with traffic accidents responsible for a

high proportion of total trauma occurrence. Regarding

traffic accidents in rural areas, those involving

agricultural machinery have decreased in number;

however, accident severity has become prominent,

because the demography of rural areas has changed.

Rural residents are older in age and there are more

female workers.(1) According to the 2014 Traffic

Accident Statistics from Korea Road Traffic

Authority, traffic accidents involving agricultural

machinery have decreased each year, constituting

0.04% (441 cases) of the total 1,129,374 cases.

However, 1.6% (74 deaths) of the total 4,762 deaths

from traffic accidents has been caused by agricul-

tural machinery, which is a higher mortality rate

than any other type of traffic accident.(2) This

higher mortality rate can be explained both by the

fact that agricultural machinery is less equipped to

protect drivers and passengers than other types of

vehicles, and secondary damage from being run over

by agricultural machinery or caused by the loaded

materials can easily occur.

With a literature review, we report a case of a

scaffolding pipe penetrating the abdomen of a culti-

vator driver after an accident with a car.

II. Case

A 72-year-old man driving a cultivator had a

traffic accident with a car that was following

behind. He was transferred from another hospital to

our emergency department with a 1-meter long, 3-
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cm wide scaffolding pipe that had been loaded in the

cultivator penetrating his abdomen from the left

back to the left upper quadrant (LUQ) (Fig. 1). He

was alert on arrival and his vital signs were as fol-

lows: BP, 80/50 mmHg; pulse, 120 BPM; respira-

tions, 20/min; and temperature, 36.5。C. He showed

normal pupillary light reflex and normal breath and

cardiac sounds on chest auscultation. Abdominal

sounds were found to be decreased on auscultation

and the greater omentum was visible around the

penetration site in the LUQ. He had fractures of the

medial malleolus, the left distal nasal bone, and a

few scratch wounds.

Results from arterial blood gas analysis on arrival

were: pH, 7.33; PaCO2, 32.3 mmHg; PaO2, 56.6

mmHg; and SaO2, 87.5%. However, he showed

improvement after oxygen therapy; therefore, endo-

tracheal intubation was not performed. CBC and

chemistry were measured as follows: Hb, 10.6 g/dl;

WBC, 15,960/mm3 (neutrophils, 84.2%; lymphocytes,

11.8%), and platelets, 169,000/mm3; AST, 59 IU/L;

ALT, 32 IU/L; Amylase, 55 IU/L; BUN, 21 mg/dl; Cr,

1.01 mg/dl; albumin, 3.3 g/dl; Na+, 139 mmol/L; K+,

3.4 mmol/L; and Cl-, 111 mmol/L. PT and aPTT were

13.2s and 36.1s, respectively, within normal range.

Urinalysis detected a hematuria, with an RBC over

30/High-Per-Field (HPF).

The penetrating pipe hindered radiographic imag-

ing; thus it had to be cut. An elastic band was used

so that the pipe would not move back and forth.

Because the cutter at the hospital was going to

cause too much vibration that would lead to internal

organ damage, a manually-operated hydraulic cut-

ter (S-55A, IZUMI, Japan) that causes little vibra-

tion and flame was borrowed from a nearby 119 sta-

tion, an equivalent to 911 in South Korea. The pipe

was cut as close as possible to the skin. After the

cut surface was wrapped with gauze and SURGI

DRAPE (3M, Minnesota, USA), radiographic imaging

was performed. On abdominal CT, the pipe was seen

to impale the LUQ at about 10 degrees, passing right

above the left renal vasculature. A small-sized

hemoperitoneum was identified. The left kidney con-

trasted relatively well. The left transverse processes

of L1 to L3 were fractured and a hematoma in the

left iliopsoas was also found (Fig. 2).

An emergency operation was performed. Only

abdominal injuries were suspected; therefore, a

supine position was selected for the patient on the

operation table. First, potadine solution was sprayed

on the patient’s back while in a lateral position and

a sterilization drape was put on the table. Then he

was brought back to a supine position for another

round of potadine spray on the abdomen. During

surgery, a small amount of blood was identified in

the abdominal cavity. The pipe, which had entered

from the back, penetrated the body of the stomach

and was abutting the left renal vasculature. The

treitz ligament was dissected. The retroperitoneum

was approached to reveal the left renal vasculature.

The pipe was removed with the utmost care to avoid

causing secondary damage. The bleeding from the left

Fig. 1. Large scaffolding pipe was penetrating through the left back to the left anterior abdomen wall.
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renal vein and iliopsoas was stopped. Debridement

was performed on the gastric penetration site and

primary closure was performed. For the penetration

site on the abdominal wall, tissue debridement was

performed and delayed suture was done in 1 week

later. Diet was initiated after post-operative day 3

in a graded manner. Because the patient was mak-

ing good progress, he had a corrective operation for

a left ankle fracture. He was discharged 1 month

after the operation.

III. Discussion

Traffic accidents involving agricultural machinery

mostly occur in the early morning or at sunset because

the driver of the vehicle behind does not recognize it

and tends to run into it. In part this is because, farm

work usually starts early in the morning and ends at

sunset; however, the most agricultural machinery is

worn-out and poorly equipped, without safety fea-

tures such as reflectors.(3) Because agricultural

machinery does not have air bags, seat belts or

other safety devices, the driver and passengers are

more likely to be injuried in a traffic accident. In

addition to the damage of the accident, in rear-end

collisions loaded objects can cause secondary dam-

age to the people in the agricultural vehicle. In this

case, the patient was impaled by a loaded scaffold-

ing pipe that was moved forward and penetrated the

abdomen after a rear-end collision with a car.

Among impalement injuries, those on the torso,

including the chest and the abdomen, require imme-

diate treatment because of accompanying life

threatening internal organ damage.(4) In the United

States where personal gun possession is widespread,

an increasing number of people have been reported

to suffer from impalement injury. On the contrary,

in South Korea, where personal gun possession is

less common, it is usually knives or glass panes that

cause stab wounds, a type of impalement injury.(5)

Although, in general, impalement injury by stab

wound has a better prognosis than ballistic trauma,

torso injury can lead to lethal results because of

internal organ bleeding, infection, and organ dam-

age. Impalement injury by a pipe after a fall or a

traffic accident can cause more serious damage,

because the diameter of the pipe is usually bigger in

size than a stab wound.(4,6)

Fabian et al.(7) reported that, in penetrating trau-

ma, the impaled organs in order of decreasing fre-

quency were the small intestine, colon, and liver,

with a frequency of 27%, 24%, and 22%, respective-

ly. In blunt trauma, however, the liver and spleen

are more affected, with a frequency of 39% and 38%,

respectively, followed by the kidneys, 11%; small

intestine, 5%; large intestine, 4%; pancreas, 2%; and

stomach, 0.6%. The difference between penetrating

trauma and blunt trauma in the frequency of organ

damage is thought to arise from the fact that the

extent of internal organ damage in penetrating

wounds is proportional to the area that a particular

organ occupies.(8)

In abdominal impalement injury, a hemodynami-

cally unstable patient needs an immediate emer-
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Fig. 2. On abdomen computerized tomography, 3 cm sized pipe was penetrated the body of stomach and abutted on left renal vessels.
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gency operation; however, for a hemodynamically

stable patient like the one in this case, the evalua-

tion of the degree of abdominal injury through

abdominal CT is helpful for surgery.(9) In impale-

ment injury by a long object, the object needs to be

cut off for examination and surgery. In addition, the

object must be tightly fixed to prevent the internal

organs injury and care should be taken not to cause

secondary damage by any vibration or flame during

the cutting process. For our patient, a hydraulic

cutter borrowed from a 119 station properly cut the

pipe, causing no additional damage.

For an impalement injury caused by a pipe, an

emergency operation is necessary for removal. The

sharp cut surface should be wrapped with a type of

bandage, such as surgical gloves, to reduce scratch

injuries. For the patient of this case some gauze was

wrapped around the pipe and a sheet of film was

applied to seal it to prevent secondary damage and

infection.(6,10)

The patient’s position on the operation table

depends on the part of the torso that is impaled by

an object. That is, a supine position is selected for

surgery if the impalement only involves the

abdomen. If both the abdomen and the chest are

involved, a lateral position is used depending on the

location of the chest that is impaled.(6)

Primary or secondary surgery should be promptly

initiated according to the degree of internal organ

damage after an abdominal impalement injury. If

the patient is in a critical condition, a secondary surgery

after a minimal ‘damage control surgery’to keep

the patient alive is considered helpful.(11,12)

The prognosis of a patient with impalement injury

is largely dependent on the severity of infection;

therefore, in addition to antibiotic therapy to mini-

mize infection, the injured part should be thorough-

ly disinfected before surgery and meticulous clean-

ing during surgery should be implemented.(10)

We report, with a literature review, a successfully

managed case of a cultivator driver with an abdomi-

nal impalement injury caused by a scaffolding pipe

after a traffic accident with a car.
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